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The present invention refers to a way of extracting oi> --on 
shale rock and similar beds in situ by means of channels which cue 
through the shale strata, are supplied with heat for the heat-, 
of the shale bed, and which are separated from the outlet boreholes 
formed in the shale by means of shale rock sections in between 
The object of the invention is to achieve an improvement of this 
established procedure, in particular with regard to the quality 
and composition of the extracted products, which is essentially 
o ta d b embedding heating ^^^^ which preferaMy 

electrically, in heating boreholes, and which have smaller c^oss 
sections than the cross sections of the boreholes and by introducing 

h s ota lnt r PaCe b6tWeen Channel the heati ^ ^-ent 

nd t :r a : ining that *™ t „. h ..ti„, .i. n .„ t 

e 6 " SimUlt ~^ counteracts or prevents, resoec- 

d e lo to ! f OU Pr ° dUCtS 9aSifi6d fr ° m the in the 

direction towards and along the heating element. 
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The invention will be more thoroughly described below with 
reference to the modes of implementation as shown in examples 
illustrated in the enclosed figure, and other accompanying charac- 
teristics of the invention which will also be discussed. 

Figure 1 illustrates a section through a part of shale bed, 
in which the arrangement of a heating element installed according 
to the invention for the accomplishment of the process is shown. 
A vertical section through a rock formation according to a modified 
design is shown in Figure 2, and a flat view of this latter design 
is in Figure 3. 

In a shale bed, 2, vertical channels, 4 in Figure 1 and 9 m 
Figures 2 and 3, are drilled, in which heating elements are embedded 
These can consist of coiled pipe 44 according to Figure 1, ecuiooed 
with inlet 32 and outlet 36 for a hot medium, gas or steam, which 
then remains separated from the surroundings during its oassage 
through the coiled pipe 44. The pipe 44 can in addition' be designed 
as an electrical resistor and function both for the fluid conduction 
of the medium mentioned and for the development of heat accc-olnvinz 
an electric current. With the design according to Figure 2 an"'""" 
electric heating element 17 is used. After the heating element 
has been inserted the channels are filled with backing sar.d a 
maleable substance, respectively, such as cement, clay or othe- 
suitable filler. The channels can be closed at the upper ends by 
collars 21, 28 which must necessarily be cemented into the -ock 
foundation. On top of the shale bed 2 there is often an overlying 
stratum of lime 47 (Figure 2) with a thickness of several me-rs 
Then the electrical resistance is only active within that portion 
of hole 9, which is surrounded by the oil-bearing shale. In other 
words, the electric current at the level of the lime lave- < s con- 
ducted through low resistance wires and therefore thermoelectric 
heat is not developed here to an appreciable extent. 

Besides the channels mentioned above, exhaust holes 8 according 
to Figures 2 and 3 are made in the shale bed, through which the 
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products formed during the dry distillation [carbonization] are 
evacuated, and which consequently do not contain any heating ele- 
ment. These exhaust holes 8, which are sealed from the limestone 
at the top by collar 27, are connected through ducts 52 to a con- 
denser which is best cooled by either air or cooling water. 

At the surface expanse of the shale bed, channels 9 and 8, 
respectively, are arranged in such a way, as exemplified in Figure 
3, that a heat-supplying channel 9 is surrounded by a number of 
exhaust holes 8. It is particularly advantageous to carry out the 
heating of the shale bed so that a wave of heat is transmitted 
horizontally through the shale bed, for example in the direction 
from the line of holes 40 in Figure 3 towards the line of holes 
41 through a successive connection of the heating elements. 
"When this heat wave in part of the shale bed reaches a temperature 
of about 300°C, or prior to this, the shale begins to release 
combustible gases which in part are condensable and in part not 
condensable and which are conveyed to a condenser, common to a 
plurality of channels 8 which separates the former from the latter." 
The incondensable gases can be used, for example, for the preheating 
and heating, respectively, of a new zone of the shale bed with an 
arrangement as depicted in Figure 1. The duration of the degasi- 
fication periods may be adjusted to the desired degree, by such 
variables as the distance between the holes, which can be, for 
example, 1/2 to 2 meters. The maximum temperature of the mentioned 
heat wave can amount to approximately 500°. 

The hydrocarbons formed during the distillation process in 
the shale rock include condensable products from the lighest 
petroleum [gasoline] to the heaviest oil. Because the heating 
channels according to the invention are filled, the result is that 
the hydrocarbons are driven in the direction of the outlet channels 
£, and thus away from the hot heating elements. Otherwise, of 
course, the hydrocarbons would find their way to these elements 
to a large extent, especially in the lower part of the shale layer 
because of the high rock pressure prevailing there. The extraordinary 



advantage is thus gained that an unwanted cracking of the 0 < i p-o 
ducts is essentially avoided. The heating method according^ ^he 
invention therefore allows recovery of a considerably greater 
percentage of high-grade gasoline products than with presently 
familiar methods, * 

While a shale bed section is being supplied with heat, an 
expansion of the shale sets in. at least in the beginning, t „ t . e 
longitudinal direction of the heat supply channels, and thus V 

=ha C nne 1 direCti0n " " "°" ^ " a »«*« -'"-eh 

=h nels are Simultaneously heated then these create within the 

the"!! 5 "?/ 111 " 5 ° £ 8 9reat " h6i9ht °»" th « 

=h colder shale mass located in between the™. This shale .ass 

herefore becomes affected by forces directed in a vertical direc- 

Sha°i n : T e " eCt ° f " hiCh " t0 SeP "" e th « ««•«" "rata of 
ha e from one another, so that the combined vertical displacement 
f t se P 1 US the , aps formed between ^ 

configuration that corresponds to the shale layer at its highest 
temperature around the heated channels, m a cross section t! hale 
layer assumes the appearance shown schematically in Figure 2 n/ 
the other hand the shale layer within zones ,« limited by the co-ted 
Unes a, n Figure 3 of the shale mass showsT falling tl.-."' 
-rom the holes 9 to the holes 8, and within the resul Lg lem ^ „- a 

t '-ZZ'[ de9 " ifiC " i0 " * to continue 

di.-erent temperatures, for example from 300- to 500'. A certain 
™o ecule which is released from the shale mass at point 9 

o 1 hoT 9 °" PrOCSSS °" US thi = P^-t " he 

h h 1 1 thr ° U9h »o»« of lower temperatures 

than that existing at point 39. peratures 

The pipe system shown in-Figure 1 can be used for diffe-ent 

" p. tz: : : h :/ hale bed to conduct a n ^ ^ 

which are 'a e n he ' " 
already i„ pr ^ ' ° U "'""^ is » * «-ed - is 
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' x ' After the rock mass has been degassed, it wholly or partially 

. onsists of what is caUed shale co*e, which indicates tha a " 
the gases are driven off, combustible carbon remains in the 1" 
Accord.ng to the invention the ro= k mass can be ignited 

ashes by introducing combustion air to the existing channel svstl 
A very slow combustion that persists for several years can in h 
manner remain in oroaress .„,< » k v thls 
utilize f ln pro « re «- «»d the heat thereby generated can be 

and , Vari ° US PUrP ° SeS ' SUCh " the of shaie ^ 

etc. According to the invention the cultivation of „i . 
be carried out directly on the shale roc. and " th 
th. beat stored in the roc, for a great L" vis 
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rocni:;;/: 1 ^ SitU ° f «» «- ^ beds and 

strata IZ * °* C *™ elS th " P*>«r.t. the shale 

strata, and are supplied with heat for the heati™ „, .„ 

-ss and w hl ch are separated from the exhaust hi ^ 
sna!e by means of shale bed sections in bit " 
neating elements being embedded „ th e h. = h »»««-d by 

preferably heated electrical and t " ? WhiCh ^ 

than the cross sections of t h t ^ ^ SmiUer e «" 

-us obtained betweTth ."J nC' a^and ^V" ^ 

be provided with bacH™ . ""ting element may 

eiement to th sha e and l "» 

respectively the , Sim ^™ly counteracts or prevents. 

tlvej -y« the flow of oil products oasifioH « 

«» direction towards and along the J,^-!" ' *" 

space being'-;::;:; :::: rdin9 to cuim i - » 

9 ruied with a cast compound. 
3- A process according to claims l nr r> 
the fact that a h«f , ' chara <=ter ized by 

nac a heating element in tho f«,-™ ~* 

m the form of a pipeline is brought 
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down into the heating channels, and the inner part of the pipeline 
through which is led a hot medium, is entirely separated from the ' 
channel and that the heat supply to the pipeline is also produced 
electrically, 

4. A process according to one of the previous claims, char- 
acterized by the fact that the channel system made in the shale 
bed is utilized for regenerative heating of the rock mass in which 
channels in a previously degassed hot zone of the shale bed are 
connected with pipelines over the ground and are allowed to conduct 
a medium which is heated in this zone, and also characterized by 
the fact that channels in an untreated zone of the shale rock are 
directly or indirectly supplied with energy utilized in this manner 
from the previously mentioned zone. 

5. A process according to one of the previous claims, char- 
acterized by the shale coke remaining in the shale rock after the 
degasifxcation is combusted to produce shale ashes by introducing 
air into the available system of channels. 
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meter. l)en namnda va rmr \ a K e n s inaximi- 
U'lnperalur kau npp^a (ill miikim- ;>mt 

I>e \id <K'slill:ilioiis|>rorr\xch i skdlrther- 
K'i't liild.tdc knlvalena nmfatla koiiden serhara 
|*l (xiuk tei I' nil i cft-ii JaUasIc litMisim-ii I ill don 
tyn^sla nljan. f.rnom atl npp\ ;i j inn in^sk ana- 
lerna mi enli-t ttppl tiuiin^Lii an, i-mlvllda 
'•runs, att knlvalena inias i liMmii- mot a\- 

hmpskanalerna K, tl. v. s. I Iran de hela 

nppwiriunin^selemenlen. Kijesl skull,, nain- 
ii^eu kol\ateiia i s|or nl s| i ar k n i ni; snka sin 
vaij till (U-ssa element, speeielll i den ncdrr 
drlen av skifler ta^icl till loljd a\ del dar 
radande li't^.i her-lrwkel. Man \inner salnn- 
da den ulmnm denl li-a I < ndelen, alt i'ii irke 
oiisk\aid s|»aHtmi^ eller kraeknin;; av olje 
produklerna \asentll-en lindvikes. I ;ii rti- 
niiiL'Miu'l«Mirn t-nlti;! nppl innin^t ii uud-tMT 
daiTdr ni ti J \ i ii n i n ^ av pi oeenlnel It \asciit- 
li|;l mera Im^vardi^a hensinpn uluk lei .in 
\ id lull ills k ;'iml:i inolnder. 

I ndi-i- \ ai vtd till orseln till ell sk iff ei h. i u- 
paili iiiliailcr a I n i in si one till all horja n.id 
i'ii nl \ idu'ti m u a\ skillern i \ armel i 1 1 1 < h sel k a- 
aaintias Ian -di ik I n in vilken korsar skill'er- 
la-ien. Oin Al anlal dylika kanaler vtnuidi^t 
Mi\a toieiual lot u {.p\ ai in it in^, hihla drssa 
iiiom sk il'li't massaii slarnde vaimrpelare med j 
stone Imjdmall :in den inellaii lU'sanniia he- i 
la^na kallare s k 1 1 fr r massa n . Dcniia skillei- ; 
massa Mil' dail'-n- paverkad av i \ erl tkah ikl- .{ 
nin-rn -arnde kiafler, snm slrina all skilja j 
de tilika sk d U'ila-i . n Iran \araiidrn. s;i all ■ 
drssas samiuanla-da \erlikala malt puis mel- 
lan skiffei ia^i v n uppkonnia spalterna nai - 1 
mar si^ del, som ntmsvarat sk illnla-nl \id 
diss hn-sla lent pei al ni' kiin- if r uppxaimda j 
kanalerna. Skil tt'i la-rrl lar i seklmu ell ut- ' 
seeiidr, sum m hfiiiat iskl visas i Ii-. *J. A and- I 
fa sidan upp\isar s k i ft erla -it* I iimm dr med ( 
^lu-i'kadc iinjtaiia -Vi I if ;.; t a nsadf /oiirrna ~>4 j 
' I'K :t skill fritiassan cn lallamU- Uanpr- j 
■■dm - han halm «.i lill halcn S. orh kan in.. in j 
do d:n \ id I . >rt k » .in inandi' li'inprral in dil U n n- | 
srina a \ n a m.im -rn tankas Iml^a \"id olika i 

l^i ii pi' j .i i u it i I. Iran ;niii till .'»<m . j 

ni.il,k\l s.»i,i vul p 1 1 n U It-ll ;i*J nndi-r loir j 
dcs||llahoi^|»io t i-ss ( -ti Iri^on's itr skill\Miuas- j 
s;,M k oi 1 1 1 1 1 1 r pa -in Iran dcima pnnkl lill . 
a v 1 1 - p p s 1 1 a 1 1 • I S all pas-.cra (vmpCi al in /om-r. ; 
N4 "" ' ,!t :' iippvixa l-i-n* I rm prra I u i an dm. 
soul iMNlrrai \id piinkl.n ;p.|. I 

,>rl 1 I vis;itlr iiMlnin-ssystmirl kan ! 

anvaiid as lor oltka nppvai'innin-samlaiiial. 
u'i'nom alt en i m redan av K asad hot gun a\ ' 
skilTerhri -t l helintli^ kanal hrin-as ^uu.mi 
«'U-r jord la-da kalnin^ar all -m< n'nsl nun mas ! 
:iv fiuiduin, t. o\. lull, valtrii tdhi an^a, 
^'»ni liarnmltM uppvarmrs orli srtlan t. ex. le- ' 
des till en kanal i en sk if Oi hei ^zun ( d ur oli*f- 
ntvinnin^ skall inieiias resp. pij»Ar. 

Scdnn her^n.assjin :iv^isal S( hvaitu den licit 
Hler ddvis ;r\ b . k. sk if fork tdis. d. v. i^user- 
n;> *r<> axdiivua, men Inannhnrt .knf fmites 



••'>»<■ l^m , sl,i| lrrn |.; nll . t nppiM tn ,n,m kan 
H'i^niassau | (t|l - r ||,T rile, „ .,,„■„ :||| . 
aM<l;,S - tU ^^'trikoksen , tlmsamma lor- 
^"".s till sk.lleraska, ml,,antle av 

^" IJi ^mim^slnl l , d. | |7,n -l in 1 1 , k m .ls^- 
^<'»nel. Kn mvrkel lan-sam. u„.in n.an-a ar 
I'n-nendr lorliiannin- kan pa delta sall'fort- 
^ ' h.ldade xa.mrl Ulnvllja> 

'! ■" ll,; "";d. >;iv..ni npp\ai nmin- a\ 

■^^llerhei-. varmxallen lill iM.sladta ail"- 
^M..n;.. M ( M, ( || II1; r ,|. Xaxlodlm^ kan aw-n 
^Ii^l upphnnint,'eu nietJ IVirilel miln'n K as »|i- 
ivkl pa skilleilMt-el. miiii pa .sa salt under 
«'» Un- tolj.l av ar kan I ili:;odo-,,ra si K dr! ( 
In t -et ma-asim i atir \ai tiirl. 

Paluntantbpr^k ; 



i - s :dl alt alviuiia ..ija ni L i T J * i i .t i ; ,,»■», 

I ,l > , '^l 1 ' 1 -'Hi ..m -.IrlM skil(\ ,|,,^ M skal'andr 
i l*-"i.dti, eilka hllloias \armr I or upp\arm- 
' nini: |V sk 1 1 1 r i in i s sa n orh \ilka ,i'-.\kilda 

j 1 1 * -■« " - ' ■ a ■. . 

j deist nirllanii..-alide parlier a\ sk il !ei In i 
| kamnlreknal daiax. alt ! ti p p \ a m ii i m - ) I . , - 
{ nalerna jh-,|| ; ;as \ a r imr ten nn I . \dka . 
j iipj^aimas jta eliktiisk \a^. ...h 

I * ilka ha\. ( Miiiure I \ arsek I ii 'ii i r.i an di ssa 
| kanalr, s |\.o , ( • L 1 1- a i m re. . o.-|i all i .lr| v., t - r - 
i hailna in. 'lam iiiimik'I meMaii I. - . ( a!> a' -r'! 
i ,M ^-'» iiin iroi, uli I aidw m.,a> , n i \ MinasN.i 
! S,,UI 1 "l-inrdlal \.in.irM\ir v ,i: v in.ljaii \ ,tii-c- 
! <'i'-iiirnlel oi h vkn Liu url, - i , i j • | )l;i a x ( ... 
| ivar lesp. Im jniidi ai . s|, .-.mil, a\ ,jr HI 
, skiltern Uu-asaia . .! jmi odnl. h-i i u i i;k!i"i:_ 
nit'l i*rli laii^s ul, ued \ariiwehiii :,!, ' 

1. Salt rim-l palrn! ansprakei i \ x ., », . , ,- ( -I, 
,,; d dai a\ . all t m i I la 1 1 ri 1 1 n i; i r I il \ ,1.-., , (i 
har I \ 1 1 ma ns.i 

-i. Sail riili;l p. d r 1 1 1 a n sp i a k e I I rUi j,;,.,. 
nrlrekiial <l.n.,\, all man i n p p \ A . , t , { . 
Kmialriaia m dim \ai nirrlrmenl t (..• in ( ! , 
rorlednm-, \ai s mn- ai hell a\ .! v dl . ■ an ! - 
,l;,,, ' n «" I' ii- .in \ ilkm leties .11 i ! 
niuni, \ ai laudr \ai 1 1 1 J j\ . ( srl Ii! 1 . !, ,1. 
ri j 1 1 ut- n asm ■- k r i j M t-lekhisi, \. : _ 

■'■ ■ S;,H l 'nh-l ii,!^,! a\ de Im.^a-ndi |, -: - 
lenlanspi akru. k a n mi ri - k n .d <laia\, at! ■! 
i sklllri hri -.| uppta-lla kailaK\,' ( JIU | id 
M . Nl, i* ,s|nl ' 1 l 1 1 i a t i \ npp\ai 1 1 1 1 1 1 1 1 u. as !«et :; 
m.tssan ^ru-.m all k. under I en f ,-'d.,n L 
s;,,t 1,1,1 skilh-rhei -el l.n J. !ii.!..> m. d 

J""! oeh hriu-as .1' -mo...- 
si lomni.i s a\ <H mrdiuni, )in>' >.\ no \ a I n i-.s ;.\ 
dcniia /on. ... i. kanaler i t .,,' I.»M-Ii.ind!ai! 

/.on a\ skdlt rh, i -, l t!i.t kt eller im'tu kl lid- 
l<nas iir ilen 1 . >\ >l iia iniuJa /on u , j,,. d--lla saH 
lill vai :ikii;rii mi-i -|. 

J Sail eulii;! na-o| a\ de t- t ^a<" nd.- 
tenl.iiispi jkrn, kanneleeknat daiv.\. aH l 
•sklllerhci-rl el lei a \ ^a Ml i n^e 1 1 k \ oxaia-idr 
KkiUerkuks Imhiannes lilt skilUaaska -elioiti 
il^lorande a\ lull i ,h! f.'.rhanduJM a i a nde ka- 
nahysLeine! . 
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Swedish specification 121 '(p m ( 

Translat ion; paxe 1, second column, jrd pa rag re pn, 
llnes 10-17. 



"When this heat wave in part of the shale rock roaches a tempera- 
ture of aLout J>QO°C, or prior to thi:,, t.-;e snaie L-jl. :r.t to o ;ve 
off comLuotihlc C aseS which ir, parX or, .:or:dun;,ALle am if; part r, 
condensable and which are conveyed to a conJensor common to a plu- 
rality of channels which condenser separates the former from the 
latter." 



